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ABSTRACT 
 
Background:  Although reassuring data on suicide risk in UK veterans of the 1982 Falklands 
conflict and 1991 Gulf conflict have been published, there have been few studies on long-
term overall suicide risk in UK veterans.   
 
Aims:  To examine the risk of suicide in a broad population-based cohort of veterans in 
Scotland, irrespective of length of service or exposure to conflict, in comparison with people 
having no record of military service. 
 
Methods:  A retrospective 30-year cohort study of 56,205 veterans born 1945-1985, and 
172,741 matched non-veterans, using Cox proportional hazard models to compare the risk 
of suicide and fatal self-harm overall, by sex, birth cohort, length of service and year of 
recruitment. 
 
Results:  There were 267 (0.48%) suicides in the veterans compared with 918 (0.53%) in 
non-veterans. The difference was not statistically significant overall (adjusted hazard ratio 
0.99, 95% CI 0.86-1.13). The incidence was lower in younger veterans and higher in veterans 
aged over 40. Early service leavers were at non-significantly increased risk (adjusted HR 
1.13, 95% CI 0.91-1.40)) but only in the older age-groups.  Women veterans had a 
significantly higher risk of suicide than non-veteran women (adjusted HR 2.44, 95% CI 1.32-
4.51, P<0.01) and comparable risk to veteran men. Methods of suicide did not differ 
significantly between veterans and non-veterans, for either sex. 
 
Conclusions:  The Scottish Veterans Health Study adds to the emerging body of evidence 
that there is no overall difference in long-term risk of suicide between veterans and non-
veterans in the UK. However female veterans merit further study.  
 
Key words: Military veterans; suicide; early service leavers; retrospective cohort studies; 
women; suicide methods 
 
INTRODUCTION 
Despite the recent publication of a number of high  quality studies on suicide in veterans, 
there remains no clear consensus as to their risk.[1]  Kaplan reported a doubling of risk in US 
male veterans compared with non-veterans, using data from the 1986-1994 National Health 
Interview Survey (NHIS),[2] although Miller et al. re-examined the same dataset and found 
only a modest non-significant increase in risk.[3] LeardMann found no increase in risk 
associated with military-specific variables in the US military Millennium Cohort Study 
population followed up from 2001 to 2008.[4] A 2008 US government report noted the lack 
of consensus but found that the majority of studies reported no increase in risk in 
comparison with age, gender and ethnically-matched non-veterans.[3]  More recently, 
Hoffmire et al. reported an elevated risk in US veterans in 2000, SMR 1.19, increasing to 
SMR 1.63 by 2010.  Women veterans were at particularly high risk, SMR 5.89. The pattern of 
risk was not uniform across veterans’ groups.[5]  In the UK, Kapur et al. examined suicides in 
a retrospective cohort of 233,803 veterans who left the armed forces between 1996 and 
2005 and found that the overall rate of suicide was no higher than in the general 
population, but there was an increased risk in those aged under 25 years. For veterans aged 
30-49 years, the age-specific rates were lower than in the general population. [6]   UK 
veterans of the 1982 Falklands conflict showed an overall reduction in risk of suicide/open 
verdict deaths compared with the general population (SMR 65, 95% CI 53-80),  similar to the 
risk of suicide reported in UK military personnel followed up since the 1991 Gulf conflict 
(SMR 76, 95% CI 66-88).[7, 8] 
 
The Scottish Veterans Health Study includes veterans drawn from a broad range of 
backgrounds and aims to examine the long-term impact of military service on health, 
through comparison with health outcomes in people who have never served, in order to 
improve the understanding of UK veterans’ health and contribute to the evidence base for 
provision of veterans’ health and welfare services.  We compared the long-term risk of 
suicide in veterans and non-veterans in order to explore whether there were differences, 
overall or by subgroup.   
 
METHODS 
The Scottish Veterans Health Study is a retrospective cohort study of all 56,570 military 
veterans in Scotland who were born between 1945 and 1985, who were resident in Scotland 
and were registered with the National Health Service (NHS) Scotland both before and after 
service, and a comparison group of 172,753 individuals with no record of service (‘non-
veterans’), matched 3:1 for age, sex and postcode sector of residence (mean population 
5,000).    We used Scottish linked health records (which cover all individuals registered with 
NHS Scotland) and mortality data to compare long-term health outcomes in veterans and 
non-veterans.  The study cohort and methods have been described in detail previously.[9] 
Baseline demographic data, including veteran status and dates of entering and leaving 
military service for veterans, were provided by NHS electronic registration records. These 
data were linked at an individual level to routine acute hospital and mental healthcare data 
(Scottish Morbidity Record SMR01 and SMR04) and death certificates to provide 
information on suicide and fatal self-harm.     The maximum period of follow-up was from 1 
January 1981 to 31 December 2012; veterans were followed up from the point of leaving 
military service if later than 1 January 1981. Demographic data on the composition of the 
military population were obtained from published UK government statistics.[10]  The data 
extract was pseudo-anonymised and approval for the study was granted by the Privacy 
Advisory Committee of the Information Services Division of NHS Scotland.   
 
Socio-economic status (SES) was derived from the most recent registered postcode of 
residence, using the Scottish Index of Multiple Deprivation (SIMD), in quintiles ranging from 
1 (most deprived) to 5 (least deprived).  SIMD is calculated on a regional basis, in data zones 
having a mean population of 800, and is based on income, employment, health, education 
(including skills and training), housing, crime and access to services.[11]   
 
 ‘Suicide and fatal self-harm’ was defined as cause of death recorded as ICD10 codes X60-
X84, Y87.0, Y10-Y34 or Y87.2, or ICD9 codes E950-E959 or E980-E959. These codes 
encompassed death resulting from suicide, intentional self-harm or events of undetermined 
intent.   For conciseness the term ‘suicide’ is used in this paper to encompass all such events 
whether legally determined to be suicide or not. We categorised the method of suicide as 
‘non-violent’ if resulting from poisoning by solids, liquids or gases, and ‘violent’ if due to 
hanging, strangulation, suffocation, drowning, falling or jumping from a height, firearms or 
explosives, cutting, or contact with a moving object.  ‘Early Service Leavers’ (ESL) were 
defined as veterans who had left with 2.5 years’ service or less. Although shorter than the 
current 4-year minimum, this ensured that veterans who completed the earlier minimum of 
three years’ service were not incorrectly classified as ESL.[12]  Veterans having 0.4 years’ 
service (20 weeks) or less were categorised as not having completed initial training.  Cox 
proportional hazard models were used to examine the association between veteran status 
and cumulative risk of suicide, using age as the time-dependent variable, age at death from 
suicide as the failure time,  and age at death (if no suicide) as the censor time. Cox 
proportionality assumptions were tested using methodology based on Schoenfeld 
residuals.[13]  The log-likelihood test was used to test for interactions between veteran 
status, risk of suicide, and both sex and birth cohort separately.   The a priori rejection level 
was set at 0.05. The models were run univariately and then repeated adjusting for SES.  The 
analyses were repeated stratifying by grouped year of birth to examine potential birth 
cohort effects.  Incidence was calculated as suicides per 100,000 person-years, based on 
time of follow-up from entry to the study, to death or censoring.  Method of suicide was 
compared for veterans and non-veterans, by gender.  All analyses were performed using 
Stata® v12.1.   
 
RESULTS 
After data cleansing to remove incomplete or invalid records, 56,205 (99.3%) veterans and 
172,741 (99.9%) non-veterans were included in the analysis.  There were 50,970 (90.7%) 
male veterans and 5,235 (9.3%) female, reflecting the gender balance of the armed forces.  
The mean period of follow-up was 29.3 years, and there was a total of 6.7 million person 
years of follow-up among veterans and non-veterans combined.  Over the period of follow-
up, 267 (0.48%) veterans died from suicide compared to 918 (0.53%) non-veterans, equating 
to 7.6% of all deaths in veterans and 8.4% of deaths in non-veterans.  The difference in 
overall risk was not statistically significant (HR 1.03, 95% CI 0.90-1.18) and remained non-
significant after adjusting for deprivation (HR 0.99, 95% CI 0.86-1.13) (Table 1).    
 
Of the 11 deaths among veterans aged under 25, 2 (18%) were due to suicide. This 
compared with 39 (24%) of the 163 deaths in non-veterans under 25.   The difference did 
not reach statistical significance (HR 0.43, 95% CI 0.06-3.17) either in the univariate model 
or after adjustment for SES (HR 0.47, 95% CI 0.06-3.45). The Nelson-Aalen cumulative 
hazard plot showed a lower risk in veterans at younger ages, catching up with the risk in 
non-veterans in older age (Figure 1). Testing for non-proportionality of the hazards was non-
significant.  Subdistribution hazard ratios (SHR) to show the impact of competing risks 
(death from causes other than suicide) demonstrated that there was no difference in risk in 
the unadjusted model, SHR 1.05, 95% CI 0.92-1.21, but after adjusting for deprivation, the 
risk was significantly lower in veterans, SHR 0.74, 95% CI 0.71-0.77, P<0.001.   
 
Rates of suicide per 100,000 person-years of follow-up confirmed that veterans aged under 
40 were not at increased risk compared with non-veterans, but there was a modest increase 
in the oldest age-groups.  The overall rate for male and female veterans together was 21.2 
per 100,000 person-years, compared with 17.0 for non-veterans, while for those under 40, it 
was 14.3 for veterans compared with 13.9 for non-veterans.   The overall suicide rate in ESL 
veterans was intermediate between that of non-veterans and veterans, but when analysed 
by age group, their rate was lower than both veterans and non-veterans in all but the oldest 
age group (50 and over) (Table 2). 
 
There was a significant interaction between birth cohort, veteran status and risk of suicide 
(P<0.01), but subgroup analysis by 5-year birth cohorts showed that the significantly 
increased risk was confined to the 1950-1954 cohort (adjusted HR 1.44, 95% CI 1.06-1.97, 
P<0.05) (Table 1 and Figure 2).      Crude incidence of suicide by year of entry to service 
showed no evidence of association with periods of intense military operational activity. 
There was a non-significant increase in risk among the ESL subgroup (unadjusted HR 1.23, 
95% CI 1.00-1.52) which was attenuated after adjusting for SES (HR 1.13, 95% CI 0.91-1.40) 
(Table 1). 
 
There was a significant interaction between sex, veteran status and risk of suicide (P<0.01). 
Whilst there was no significant difference between male veterans and male non-veterans 
(adjusted HR 0.94, 95% CI 0.81-1.08), female veterans were at significantly higher risk than 
female non-veterans (adjusted HR 2.44, 95% CI 1.32-4.51, P<0.01).    Comparing women 
with men, non-veteran women were at much lower risk than non-veteran men (adjusted HR 
0.28, 95% CI 0.19-0.40, P<0.001), but there was no statistically significant difference for 
veteran women compared with veteran men (adjusted HR 0.71, 95% CI 0.43-1.18).  The 
mean age at death from suicide for veteran men was 44, compared with 41 for non-
veterans, whilst for women it was 49 for veterans compared with 39 for non-veterans.  All 
the veteran women who died as a result of suicide joined the armed services prior to 1991, 
half had left after 3 years or less and none had served for more than 11 years.  Three-
quarters were living in the most deprived SES quintiles.  
 
Analysis of the method of suicide showed that for both veterans and non-veterans men 
were more likely to use violent means than women. For women, 25% of veterans and 33% 
of non-veterans used violent means. The difference was not statistically significant, OR 0.75, 
95% CI 0.28-2.01. For men, 61% of veterans and 63% of non-veterans chose a violent 
method, a non-significant difference OR 1.02, 95% CI 0.91-1.14. The commonest method in 
men was hanging, strangulation or suffocation, accounting for 41% of suicides in veterans 
and 37% in non-veterans, a non-significant difference OR 1.09, 95% CI 0.92-1.30, whilst for 
women it was poisoning by drugs or chemicals, accounting for 62% of suicides in women 
veterans and 60% in non-veterans. The difference in women was not statistically significant, 
OR 1.04, 95% CI 0.64-1.68. Veteran men were less likely than non-veteran men to use 
firearms or explosives, only 3 (0.8%) veterans using this method compared with 18 (2.0%) 
non-veterans, although the reduction in risk in veterans did not achieve statistical 
significance, OR 0.58, 95% CI 0.17-1.96. No veteran or non-veteran women used firearms or 
explosives. 
 
DISCUSSION 
Our findings show that overall there was no significant difference in risk of suicide between 
veterans and non-veterans, but differences emerged on subgroup analysis.  Only veterans in 
the 1950-1954 birth cohort showed a significantly increased risk compared with non-
veterans, which persisted after adjusting for deprivation.  Veterans born after 1960 may be 
at decreased risk. The difference did not reach statistical significance but the number of 
events in this subgroup was small.  Women veterans were at increased risk compared with 
non-veteran women.  For non-veterans, women were at lower risk than men, but among 
veterans, women had comparable risk to men. The method of suicide did not differ 
significantly between veterans and non-veterans for either men or women; veteran men 
were non-significantly less likely to use firearms or explosives than non-veteran men. 
 
Comparison with national rates is problematic owing to the changing picture over the long 
period of the study. In the general Scottish population, the age-standardised rate for men in 
2009-10 was 21.8 (95% CI 20.5-23.1) and for women it was 7.3 (95% CI 6.6-8.0),[14] 
compared with our finding of 21.2 for all veterans. The UK-wide rates in 2011 were 18.2 per 
100,000 person-years for men and 5.6 per 100,000 person-years for women.[15]  Thus the 
general population rates are higher in Scotland than in the UK overall, although there has 
been a fall of nearly 20% in Scotland between 2000-03 and 2011-13.[16] We found the 
highest incidence for both veterans and non-veterans to be in the 5th decade (age 40-49).  
This accords with the 2010 Scottish data, although changes over time during the long follow-
up period are likely.   Only early service leavers showed a higher incidence of suicide in older 
age.  This group is of particular concern as they have been shown to be at higher risk of 
mental health problems [12, 17] but we are not aware of any previous studies on their long-
term suicide risk.    In a systematic review of psychological autopsy studies, Cavanagh et al. 
identified mental disorders as having the strongest association with suicide, increasing with 
age.[18 ] In the absence of contextual data on individual cases, no conclusions can be drawn 
on precipitating factors in our study but ensuring through-life support to ESL, both male and 
female, would benefit this vulnerable group.   
 
Men are at consistently higher risk of suicide than women throughout the developed 
world,[19] and in Scotland the ratio was 3:1 in 2009-10.[14]    In our study, the rate for all 
veterans (of whom 90% were male) of 21.2 per 100,000 person-years was similar to the rate 
for men in Scotland of 21.8 per 100,000, whilst female veterans experienced a risk closer to 
that of male veterans, and significantly higher than non-veteran women.  No previous UK 
studies have examined suicide in veteran women, but US studies have revealed no 
consensus [20,21,22] and recently  Hoffmire et al. reported a greatly increased risk for 
female veterans, SMR 5.89 in 2010, compared with only 1.54 for male veterans.[5]   
 
Women serving in the armed forces may exhibit increased risk-taking behaviours,[23] as do 
men,[24] and we suggest that this may modify their usual overall reduced risk of suicide to a 
more ‘male’ level, although the methods chosen remained gender-specific.   The choice of 
method of suicide varies with gender, culture and availability of method, although the 
reasons are poorly understood, and both the intended level of lethality and risk of damaging 
the body appearance have been suggested to explain the reduced likelihood of use of 
violent methods by women.[25] The reduced risk of suicide by firearms and explosives in 
veteran men in our study compared with non-veterans contrasts with serving personnel, 
where 20% of suicides in men result from this cause although the rate has reduced from a 
peak of 6 per 100,000 per year in the army in the mid-1990s to around 1 per 100,000 per 
year in 2012.[26]  Our results differ from a US study which showed an increased risk of 
firearm-related suicide in both male and female veterans compared with the wider 
population.[27] However, unlike in the US, veterans in the UK are unlikely to have ready 
access to weapons owing to stringent gun-control legislation. 
 
In our study the increased risk in women appears to be limited to those who joined prior to 
1991 and therefore served in the women’s corps; women who joined the armed forces from 
1992 onwards served alongside men, following a change in employment policy, with no 
distinction as to role apart from the ongoing prohibition on women serving on the front line 
in a combat role.   The reasons for the change in risk pattern for suicide in women veterans 
require further investigation.  
 
The strengths of the present study are that it was based on a large cohort covering the 
whole of Scotland with up to 30 years follow-up.  The ICD-coded causes of death were taken 
from acute and psychiatric hospital records, which are subject to regular quality assurance 
checks, as well as death certificates, and are therefore likely to be both accurate and 
complete in respect of those events occurring within Scotland.  As the recording of deaths in 
the UK is governed by strict legal processes, systematic misclassification of veteran deaths is 
unlikely. The use of record linkage to analyse individual level data directly derived from 
health and vital records allowed a robust cohort study design to be employed. The results 
were able to be matched or adjusted for potential confounders including sex and SES. It was 
possible to do subgroup analysis by sex, birth cohort and length of service, contributing to 
the understanding of suicide in veterans.   
 
Limitations of the study include possible loss to follow-up of subjects due to migration away 
from Scotland, which could not be quantified, and the lack of any follow-up data prior to 
1981.  The number of suicides was small, limiting the power of the study especially in 
subgroup analysis, but as the sample covered 100% of all veterans meeting the inclusion 
criteria, there was no scope to increase the power. It is likely that this was a factor in the 
lack of significance demonstrated in some of the findings.  As the dataset was derived from 
demographic, vital record and hospital admissions data, there was no information on 
individual deployments, combat exposure or personal lifestyle factors such as alcohol. 
Therefore, residual confounding may still have been present as we were unable either to 
analyse the impact of these factors or adjust for them; the likelihood of combat exposure 
could only be inferred from period of service.  Only the last recorded postcode was available 
which, for veterans, was necessarily post-service. Therefore the impact of childhood 
deprivation could not be assessed. Veterans with reserve service only could not be 
identified and were included amongst the non-veterans; this would have had the effect of 
reducing any observed differences between veterans and non-veterans.   
 
Our findings add to the emerging body of evidence that there is no overall difference in risk 
of suicide between veterans and non-veterans, and thereby provide further reassurance 
that military service overall does not increase risk. However the pattern in older women 
veterans requires further investigation. The risk faced by older veterans of both genders, 
especially ESL, should receive recognition.  
 
KEY POINTS: 
 Analysis of data from the Scottish Veterans Health Study demonstrates that overall, 
Scottish UK veterans born between 1945 and 1985 were no more likely than non-
veterans to die as a result of suicide.   
 Women veterans were at increased risk compared with non-veteran women, and 
exhibited a risk profile similar to that of veteran men, whilst early service leavers were 
not at significantly increased risk overall, although their risk was higher in the earlier 
birth cohorts. 
 There was no difference in method of suicide between veterans and non-veterans, 
either in men or in women. 
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Table 1. Cox proportional hazard model of the association between veteran status and risk 
of suicide 
  Univariate Multivariatea 
  HR 95% CI P value HR 95% CI P value 
Sex Male 0.98 0.95-1.12 NS 0.94 0.81-1.08 NS 
 Female 2.52 1.36-4.66 <0.01 2.44 1.32-4.51 <0.01 
Birth yeare 1945-1949 1.15 0.79-1.67 NS 1.09 0.75-1.58 NS 
 1950-1954 1.51 1.11-2.06 <0.01 1.44 1.06-1.97 <0.05 
 1955-1959 1.05 0.78-1.41 NS 1.00 0.74-1.35 NS 
 1960-1964 0.88 0.65-1.21 NS 0.87 0.64-1.19 NS 
 1965 -1969 0.90 0.64-1.28 NS 0.92 0.65-1.31 NS 
 1970-1974 0.81 0.48-1.36 NS 0.79 0.47-1.33 NS 
 1975-1979 0.67 0.20-2.22 NS 0.67 0.20-2.22 NS 
Leaver status Basic trainingb 1.13 0.81-1.59 NS 1.06 0.75-1.48 NS 
 ESLc 1.23 1.00-1.52 NS 1.13 0.91-1.40 NS 
 Non-ESLd 0.98 0.83-1.16 NS 0.96 0.81-1.14 NS 
HR hazard ratio; CI confidence interval; a adjusted for area-based deprivation quintile; b Did not complete initial 
training; cDid not complete minimum engagement;  dCompleted at least the minimum term of service; eNo 
cases in veterans born 1980-1985 
 
Table 2.  Incidence of suicide per 100,000 person-years at risk by veteran status and length 
of service (men & women combined) 
  
All veterans 
 n=56,205 
 
Veterans up to 3 years servicea  
n=17,884 
 
Non-veterans 
 n=172,741 
Age Number Rate Number Rate Number Rate 
       
Under 30 
years 
~ 5.2 ~ 4.4 144 10.1 
30-<40 years 73 18.2 47 17.2 286 18.4 
40-<50 years 127 30.6 79 26.2 348 26.6 
≥50 years  56 20.2 41 20.0 140 16.9 
 
All  ages 
 
267 
 
21.2 
 
173 
 
19.8 
 
918 
 
17.0 
aDue to methodological differences, category boundaries for length of service differ from those in Table 1. 
~ Numbers <10 suppressed 
 
 
FIGURE LEGENDS 
 
Figure 1. Nelson-Aalen plot of risk of suicide in veterans and non-veterans 
 
Figure 2.  Unadjusted hazard ratio of suicide in veterans referent to non-veterans by birth 
cohort 
 
